Abstract: Women in engineering continue to experience bias in the field. This constructivist case study uses feminist theory to examine the gendered experiences of graduating senior women engineering students in academic and workplace environments. In each setting we identified three subthemes; in academia: "I don't think my education is any different," "Being underestimated constantly," and "You don't want to be seen as getting advantages"; in the workplace: "Oh, you're a girl," "There's a lot of sexism," and Benefits of "girl power." Overall, findings indicate that women experience bias in both settings, often via implicit bias in academia and with instances of implicit bias, sexism, and sexual harassment occurring even more often in the workplace through internship experiences. The article concludes with suggestions for practice, future research, and strategies to create supportive academic and workplace experiences and environments for women engineers.
Introduction
Despite the growing numbers of women earning degrees in engineering, women remain vastly underrepresented in engineering fields. Women comprise only 20% of students graduating with bachelor's degrees in engineering (National Science Foundation 2017) and just 12% of the engineering workforce (Corbett and Hill 2015) . This underrepresentation is two-fold; not only are women entering these fields at far lower rates than men (Sassler et al. 2017 ) but they are leaving them at higher rates as well (Buse et al. 2013; Frehill et al. 2008; Garibay et al. 2013; Xu 2017) .
Why is it that women who are talented in math and science shy away from or leave engineering majors and careers? An American Association of University Women report on women's success in engineering and computing suggests that women who persist in science and engineering are not all that different from women who decide to leave (Corbett and Hill 2015) . The major difference between staying and leaving has been found to have less to do with the women themselves and more to do with the academic and workplace environments where they attend school and pursue careers (Buse et al. 2013; Fouad et al. 2016; Hewlett 2008 ; National Research Council and National Academy of Engineering [NRC/NAE] 2014; Rhoton 2011) . Throughout the literature on women's persistence in science, technology, engineering, and math (STEM) fields, a host of structural and cultural barriers contribute to the high prevalence of gender bias in these fields, with direct implications for women's self-efficacy, experiences, opportunities, and success, particularly in engineering (Buse et al. 2013; Haines et al. 2001; Sandler 1982, 1984; Morris and Daniel 2008; Sax et al. 2015; Xu 2013 Xu , 2015 Xu , 2017 .
The importance of increasing the number of women in engineering is supported by workforce demands, which are outpacing the number of individuals earning degrees, especially in computing and engineering (Corbett and Hill 2015) . In order to meet this high demand, increasing diversity within the field must be a priority. More importantly, increasing diversity in engineering fields is critical to accomplishing greater social equity, as well as achieving enhanced innovation, creativity, and productivity in problem solving (Hong and Page 2004; Office of Science and Technology Policy 2016; Sargent 2014) .
While the significant underrepresentation of women in STEM has received considerable attention in recent years, gaps in the understanding of women's experiences in these fields persist. Much of the present literature regarding women in science and engineering focuses broadly across the wide range of STEM fields, thus failing to capture dynamics unique to more specific areas and fields such as engineering. Because women are particularly underrepresented in engineering and computing in comparison to other STEM industries (Corbett and Hill 2015; National Science Foundation 2017) , understanding this disparity and the unique experiences of women in these areas is particularly critical to reducing chilly climates and creating more culturally inclusive environments to increase women's persistence, representation, and success in male-dominated fields.
The present study is derived from a larger project that explored the experiences of graduating senior women in engineering who accepted full-time employment post-graduation (Smith and Gayles 2017) . In the initial case study, gender dynamics arose as a primary theme related to women's career decisions but rich nuances regarding gender dynamics in these environments remained, warranting additional analysis. In the present paper, we focus specifically on the gendered academic and workplace experiences of the women in the study using a feminist theory lens. While existing research informs our knowledge of women in engineering academic settings (e.g., Chen and Weko 2009; Eagan et al. 2013; Sandler 1982, 1984; Hughes 2010; Litzler and Young 2012; Marra et al. 2009; Morris and Daniel 2008; Sheppard et al. 2010) , and women in engineering workplace settings (e.g., Buse et al. 2013; Fouad et al. 2016; Hewlett et al. 2008; Kahn and Ginther 2015; Wang and Degol 2013) , very little research considers the intersection of these two environments on women engineering students' experiences and decisions to continue in the field after college graduation, a critical juncture in field persistence (Amelink and Creamer 2010; Garibay et al. 2013; Lichtenstein et al. 2009; Winters et al. 2012 ). Further, very few studies focus specifically on women's career-related experiences in internships and co-ops, despite the high prevalence of these field experiences within engineering majors.
Results from our analysis highlight three themes related to women's experiences as engineering undergraduates in academic settings, and three in workplace settings through internships and co-ops. In academic settings, several participants perceived overall equitable educational experiences with some stating that women may have an "advantage" based on the availability of student organizations and other resources aimed towards supporting women in STEM fields. However, all participants shared examples of bias where their engineering knowledge was underestimated or demeaned, most frequently by male peers. Further, despite the availability of campus resources designed specifically for women in STEM majors, participants generally did not engage with these organizations in an attempt to prove their personal merit and to avoid the perception of advantage due to gender. In the workplace, themes revealed that gender-related dynamics may be especially prevalent. In these settings participants reported experiencing first impressions that were informed by colleagues' gendered stereotypes and negative assumptions about their abilities, initial reactions that tended to adversely affect relationships with colleague and participants' comfort in these settings. Women reported experiencing more incidences of sexist and sexually harassing behaviors in male-dominated workplaces as compared to their academic settings, also feeling greater comfort and support in the rare occasions where they worked with other women engineers. This paper concludes with recommendations for creating more positive and supportive environments to promote greater retention and success for women in engineering.
Literature Review
The significant underrepresentation of women in engineering can be attributed to structural and cultural barriers within the academic and professional settings that women encounter in engineering, barriers that negatively affect their persistence in these fields (Buse et al. 2013; Fouad et al. 2016; Hewlett 2008; Rhoton 2011) . Unfortunately, there is a long history of discrimination of women and minorities within high-paying professions, including engineering, which are most often dominated by men (Blair-Loy 2013) . Further, evidence supports that women who work in male-dominated fields experience gendered barriers that not only impede their success, but also make it difficult to combat inequality within the workplace (Amon 2017; Powell et al. 2009; Rhoton 2011) .
The pollution theory of discrimination (Goldin 2014 ) is a plausible perspective that untangles how discrimination manifests in these settings. The theory suggests that people within an occupation might perceive that the prestige of the field is diminished, threatened, or "polluted" when underrepresented groups enter, as they are perceived to have inferior qualities to the dominant group. Pollution attribution suggests that rather than accepting that individuals from underrepresented backgrounds meet the standards for being hired, the field's standards are instead lowered with the entry of individuals from underrepresented groups, thereby polluting the quality of the profession. In these circumstances, underrepresented groups are judged based on biased perceptions and stereotypes instead of qualifications and skills. The perception of lower standards in the field can lead to discrimination in ways that keep underrepresented groups out of high-paying occupations (Milkman et al. 2015) . There is evidence of the pollution theory of discrimination in the form of bias, or unequal treatment of underrepresented groups based on preconceived judgments and/or stereotypes (Greenwald and Krieger 2006) , such as women in engineering fields. In this literature review, we discuss three types of bias commonly found in research on women in science and engineering: (1) Implicit bias; (2) sexism; and (3) sexual harassment.
Implicit bias refers to subconscious attitudes that inform how we they think and behave towards others (Greenwald and Banaji 1995; Greenwald and Krieger 2006) . From an early age, people are exposed to stereotypes and preconceived judgments about various groups of people and, over time, these perspectives lead to ill-informed judgments. A major problem is that the information we learn about different groups of people is often inaccurate and/or incomplete (Tatum 1997) . Moreover, our judgments and perceptions about people unlike ourselves shape how we behave towards people who are different from us (Greenwald and Banaji 1995; Heilman 2012) .
Sexism, another form of bias, can be defined as the systematic and unearned advantages given to men that are rooted in privilege and power (Glick and Fiske 2001) . Sexism can be hostile or benevolent, and both forms have negative effects on the academic and workplace experiences of women in science and engineering (Reilly et al. 2016) . Benevolent sexism is characterized by the subtle ways in which women who embrace conventional gender roles are treated favorably, shown affection, and protected by men, perpetuating the ideology that women need help from men. There are also hostile forms of sexism characterized by discriminatory behavior rooted in a strong dislike or aversion toward women who hold positions of power (Glick and Fiske 2001) .
Sexual harassment refers to direct or indirect sexual conduct that is not welcomed. Unwanted sexual advances, physical contact, sex-based taunting, denigration, and inappropriate comments create a hostile environment. Unfortunately, sexual harassment is widespread in science and engineering fields, with over half of women in these fields reporting incidences (Hewlett et al. 2014) . Even with the high instance rate of sexual harassment reports, research shows that some women do not report sexual harassment when it happens (Hunter 2006) . Instead, women tend to use coping mechanisms such as ignoring sexual harassment or, worse, seeing it as a part of the job and not reporting it in order to maintain good working relationships with their colleagues (Chamberlain et al. 2008; McLaughlin et al. 2012; Stainback et al. 2011) .
While each form of bias is associated with different types of perceptions and detrimental behaviors, all have directly negative implications for women's success and persistence in engineering fields. Research discussed below provides insight into how these concepts relate to women in engineering workplace and academic settings.
Academic Persistence for Women in STEM
Women in engineering majors enter college with the same levels of interest and intent to persist in the major as male peers, yet fewer women complete undergraduate degrees in STEM fields and persist into related careers (National Science Board 2016). The structural and cultural barriers to persistence and overall success are receiving greater attention from scholars today, with more researchers seeking to understand the institutional systems that constrain women in science and engineering, yet enable men (Anicha et al. 2017; Powell et al. 2009; Rhoton 2011 ). Overall, research shows that women who have positive experiences in STEM majors via supportive faculty members and peers, research experiences, or participation in engineering organizations are more likely to continue taking STEM classes, complete degrees and continue on to post baccalaureate STEM careers in comparison to those who do not (Beyer 2014; Gayles and Ampaw 2016; Hughes 2010; Kezar and Holcombe 2017; Litzler and Young 2012; Marra et al. 2009; Neumann et al. 2016; Ro 2011) .
Many women in science and engineering report experiences with discrimination and bias that make it difficult to persist and succeed in their majors. Women in science and engineering have a long history of feeling marginalized, isolated, and subject to stereotype threats within their majors, a feeling that tends to grow over time (Marra et al. 2009; Neumann et al. 2016) . Favoritism and differential treatment also detract from positive experiences that increase persistence and academic success for women, as male and female faculty in science and engineering have been found to favor and be more responsive to male students in comparison to females (Milkman et al. 2015; Moss-Racusin et al. 2012) . Further, reports of bias in the form of sexual harassment from classmates and faculty are all too common for undergraduate women in science and engineering (Morris and Daniel 2008) .
Differential treatment and bias towards women in science and engineering also have negative underlying consequences for women's perceptions of their own abilities. An early study on chilly climate found that women in male-dominated fields perceived their ideas as less valuable and unwelcomed in comparison to those of male peers (Hall and Sandler 1982) , and more recent work suggests that women underestimate their performance on engineering tasks compared to men (Woodcock and Bairaktarova 2015) . Additional research has shown that unwelcoming environments contribute to decreased self-confidence, self-efficacy, the tendency behave in self-limiting ways that negatively impact overall success and persistence for women in science and computing (Haines et al. 2001; Morris and Daniel 2008) , with gender discrimination related to lower academic performance (Beyer 2008) .
Career Persistence for Women in STEM
Despite the growing availability of math and science programs for young girls today (e.g., Hughes 2015; Hyllegard et al. 2017) , the current lack of women who choose to enter and persist into STEM careers is concerning. Several factors are associated with gender differences in career choice, many of which are linked to expectations for success and the value attached to career options, as well as sociocultural and contextual factors (Beyer 2016; Wang and Degol 2013) . Wang and Degol (2013) identified characteristics such as intellectual aptitude, academic performance, future aspirations, courses taken, and engagement in STEM activities as predictors of career choice for women in STEM, as well as work-family balance and occupational preference. Related to occupational preference, women are less likely to report identifying with the tech profession (Wang and Degol 2013; Wynn and Correll 2017) and are more likely to report a higher interest in working in jobs that benefit people and society than men who report greater interest in working with objects, which tends to be more in line with STEM careers (Canney and Bielefeldt 2015; Wang and Degol 2013) . Overall, women are found to place higher value on careers that help people, a finding consistent with the greater representation of women in engineering fields and careers that tend to have a higher social component, such as biomedical, environmental, and civil engineering (Canney and Bielefeldt 2015) .
Related to future aspirations and occupational preferences, even among students who major in STEM fields, women are less likely to choose an occupation congruent with their major (Xu 2017) , less likely to continue on to STEM-related graduate programs ) and tend to leave post-baccalaureate careers in engineering at twice the rate of men (Buse et al. 2013; Frehill et al. 2008 ). Many of the explanations as to why women exit STEM careers at higher rates than men are rooted in cultural and structural issues that are systemic in nature. Differences between women who persist in male-dominated fields with chilly climates and those who leave can be attributed to factors such as demanding work environments, having a high sense of self-efficacy, engineering/technical identity, occupational commitment, the ability to adapt to change, and a strong disposition of being motivated by challenges (Buse et al. 2013; Fouad et al. 2016; Ibarra 1999; Neumann et al. 2016; Wynn and Correll 2017) . Women who leave engineering report experiencing heavy workloads, unclear expectations, a lack of work-life balance, and chilly climates (National Research Council and National Academy of Engineering [NRC/NAE] 2014). This lack of satisfaction has important implications; among those who left STEM jobs, women are more likely than men to report changes in professional interests as a primary reason for leaving the field (Hewlett 2008) .
Both women who persist and who leave engineering report overall difficult work environments, including instances of harassment and discrimination. Research shows that women in engineering commonly experience differential treatment and marginalization, including sexist behaviors from male colleagues and supervisors, as well as social disconnection such as exclusion from networking opportunities (Amon 2017; Powell and Sang 2015; Rhoton 2011; Wynn and Correll 2017) . In a study of STEM interns, women were seen as less competent, with any challenges that they encountered viewed as a confirmation of stereotypes about their ill-suitedness for STEM fields (Reilly et al. 2016) . In general, women report feeling that their engineering identities are often de-emphasized in the workplace compared to their gender identities, and that they are judged more harshly based on principles consistent with the pollution theory of discrimination (Goldin 2014; Hatmaker 2013; Powell et al. 2011; Powell and Sang 2015) .
There is also evidence that women in STEM careers engage in behaviors such as distancing and distinguishing themselves from other women within their work environments based on cultural norms that are informed by masculine values and traits (Rhoton 2011 ). An interesting paradox is that women who persist in male-dominated career fields often do so at the expense of dismantling gender inequality (Powell et al. 2009; Rhoton 2011) . Rhoton (2011) found that women faculty in STEM disciplines often distance themselves from other women colleagues who engage in feminine practices as well as those who perceive the existence of gender barriers based on perceptions that feminine behaviors are not valued in the workplace and to demonstrate solidarity with the masculine occupational culture. As a consequence, women who engage in more masculine behaviors as a coping mechanism end up perpetuating problematic gendered cultures and structures instead of dismantling them (Powell et al. 2009; Rhoton 2011) .
Another reality is that some women leave engineering careers due to environmental factors such as the lack of female representation, gendered norms and expectations, lack of mentoring, and difficulty balancing family and work (Cha 2013; Corbett and Hill 2015; Hewlett et al. 2008; Hunt 2016; Wang and Degol 2013) . Among scientists and engineers who are not in the workforce, women are far more likely than men to attribute this to family responsibilities (National Science Foundation 2017). In a study of women engineers from 1993 to 2010, it was found that women's decisions to leave the workforce coincided with having children (Kahn and Ginther 2015) . Notably, demographic factors such as being married and having children are both significantly negatively related to pay levels for women, while there is no adverse effect of these variables for men (Xu 2015) . Further, women in STEM are found to be at a significant pay disadvantage to men, a gap that has grown over time (Xu 2015) , and one that is generally underestimated by college students (Beyer 2016) .
Conceptual Framework
Feminism recognizes that injustices and discrimination based on gender have developed over time and still exist in society. To better understand and give voice to the academic and workplace experiences of women in engineering, we use feminist theory as a guiding framework. Feminist theory places gender at the center of the analysis (Ropers-Huilman and Winters 2011) and acknowledges that women and men have different experiences and that the oppression of women is a structural issue rooted in how society is organized (Flax 1996) . Further, feminist theory gives researchers a set of tools to examine injustices that occur in society and build strong arguments in support of change (McCann and Kim 2017) .
In particular, we rely on feminist standpoint theory to understand how and why gender is a structural issue related to the academic and workplace experiences of undergraduate women in engineering. Feminist standpoint theory uses the experiences of women to create knowledge and present critical reflections about how power dynamics shape social locations (Intemann 2010) . Two important aspects of feminist standpoint theory are: (1) Social locations place limits on knowledge (e.g., some individuals may not have access to knowledge due to their position in society); and (2) standpoints for marginalized groups are disadvantaged (e.g., not well understood or heard by majority groups). While feminist standpoint theory has received critique in generalizing the experiences of all women whilst deeming the perspectives of marginalized groups as inherently advantaged (Hekman 1997; Intemann 2010) , other standpoint theorists denounce these essentialisms, acknowledging that all people have different experiences and individual knowledge (Wylie 2003) .
Feminist standpoint theory is considered a social epistemology, or an understanding derived from community interactions based on patterns of experience. Standpoints, therefore, are knowledge that is "achieved" based on "critical, conscious reflection on the ways in which power structures and resulting social locations influence knowledge production" (Intemann 2010, p. 785) . Heterogeneous communities that include members of marginalized groups are seen to have greater access to critical consciousness in identifying problematic assumptions based on a greater diversity of experiences, particularly those that may counter well-represented narratives and perspectives. Thus, while all women live unique lives and have differential experiences, beliefs, and identity dimensions, women's circumstances may be attributed, at least in part, to various systems of oppression, including sexism (Intemann 2010) . The centralization of women's perspectives in areas where they are underrepresented is essential to amplifying the voice of this group while employing a critical lens to examine problematic assumptions and behaviors that adversely affect their opportunity.
Methods
The present study is derived from a constructivist case study about influential experiences on the career decisions of graduating women in engineering. Within the original study, gender dynamics emerged as a major theme from participants' discussions of their academic experiences and experiential opportunities in the workplace, including internships and co-ops. The prevalence and complexity of gender-related dynamics in participants' experiences and decisions led us to reanalyze gender-related data according to a new research question: What are the gendered academic and workplace experiences of graduating women in engineering?
This study was conducted at a public research institution in the Southeast with a large engineering college that hosts eight engineering departments, including computer science. Consistent with national figures, 20% of engineering students at this institution are women, with the representation of women varying by department. We collaborated with two engineering faculty and staff members to distribute information about the study via printed flyers at a campus event for women in engineering, and via an email to senior women in engineering to recruit eligible participants. Based on the original study's research questions, eligibility was restricted to female students in the institution's engineering college who were graduating with a bachelor's degree in May 2016 and who had already accepted a job at the time of study recruitment in January 2016, thus excluding students who planned to attend graduate school or who had post-graduate plans other than working full-time. Participants received $10 Amazon gift cards for their time.
Sample
Overall, the sample was comprised of 10 women engineering seniors nearing graduation, which allowed an in-depth understanding of the experiences of participants within a bounded system. Participants were high-achieving academically, with nine of 10 participants having GPAs over 3.0, and five of the 10 with GPAs over 3.5. Further, all participants' resumes contained engineering experiences outside of their classes, including at least one experience of the following: an internship, a co-op, undergraduate research, engineering-specific study abroad, and student and/or professional organizations related to their majors. While internship or co-op experiences were not deemed necessary for participation in the study, nine of 10 participants reported having at least one internship, with most participants completing more than one. Neither internships nor co-ops were required by students' academic programs at this institution, participants sought these experiences voluntarily. Participants reported finding most of these field experiences through the institution's resources, including an online job portal, career fairs, and alumni connections. Participants represented traditionally-aged college students between the ages of 21 and 24, with six participants identifying as White, two as Asian/Asian American, one as African American/Black, and one as biracial. Participant majors are displayed in Table 1 . Both the chemical and biomolecular engineering department and the industrial and systems engineering department at the site institution have populations where at least one-third of undergraduate majors are female. All participant names used in this report are pseudonyms. 
Data Collection and Analysis
All participants completed a 30 to 60-min semi-structured interview, a demographic survey, and submitted a copy of their resume and a job description for the respective roles they had accepted. According to the original research questions, the interview protocol focused on participants' early engineering interests, as well as experiences and decisions related to college choice, major selection, involvement in college, and their job search. Four questions were asked specifically regarding gender dynamics: "How would you describe the gender distribution of your engineering faculty members?" "Do you think the experience of female students is different from the experience of male students in the engineering college and in your major?" If participant completed an internship: "What was the gender distribution of your colleagues and/or fellow interns?" Lastly, "What impact, if any, do you anticipate that your gender will have on your experience in your first job?" In addition to these prompts, participants shared a host of gender-related experiences and reflections in response to a range of questions asked.
Interviews were transcribed and, consistent with case study methods, we used open and axial coding procedures such as direct categorical aggregation and interpretation to look for patterns, and naturalistic generalizations to analyze data and identify themes (Merriam 2009; Stake 2005) . First, transcripts were reviewed for any comments related to gender experiences, as per the study's research question. Second, we conducted open coding by reviewing gender-related comments within each transcript line-by-line and assigning codes to significant words and phrases (Johnson and Christensen 2000; Merriam 2009 ), with 203 initial codes generated during this process. Third, initial codes were organized into labels and chunked together to develop axial, or analytical codes to identify emerging themes and subthemes based on related codes within each participant's transcript and then across transcripts to best represent shared participant experiences (Stake 2005) .
Data Trustworthiness
We used multiple strategies to build validity and trustworthiness of findings. After interviews were complete, transcripts were shared with participants for their review via a member checking process. During and after interviews, we wrote analytic memos, notes containing preliminary analysis and interpretation, to track notable comments, ideas, and themes from each interview as well as those emerging across participants (Johnson and Christensen 2000; Merriam 2009; Yin 2014) . Data from the demographic surveys and submitted documents were used to triangulate interview data to increase internal validity (Yin 2014) . All data and researcher notes were saved to a centralized database for organization and collaboration within the research team (Yin 2014) . In the presentation of results, rich description is used, as is characteristic of case study research (Merriam 2009 ). Rich, thick description, is the "complete and literal description of the incident or entity" (Merriam 1998, p. 29) and is used in the form of emic codes, or the use of participants' words to represent themes, the inclusion of participant quotes, and detail related to the research setting to allow the reader to assess the transferability of results to alternative settings (Fetterman 2008; Guba and Lincoln 1994; Lincoln and Guba 1985; Merriam 1998 Merriam , 2009 ).
Limitations
Despite the actions taken to maximize trustworthiness, the present study has several limitations. First, case study research is conducted to gain a deep understanding of a particular sample, thus limiting generalizability of findings (Merriam 1998) . In the present study, the sample is small, limited to one institution, and recruiting criteria included only participants who had accepted jobs by early spring semester prior to their graduation, perhaps making them inherently different from other female engineering students. The sample only includes participants who persisted through their undergraduate engineering degrees, excluding women who may have left engineering due in part to negative experiences or perceptions of fit. Additionally, our sample is comprised mostly of students in the chemical and biomolecular engineering and industrial and systems engineering departments, two departments with a higher representation of women in comparison to other engineering majors. Based on the persisting sample and the distribution of majors that they represent, it is likely that the gender-related experiences of participants in the present study may underrepresent negative experiences of undergraduate women in engineering.
Results

Academic Environments
Participants shared a wide range of experiences related to gender dynamics in their engineering academic settings. While three participants described feeling equal or even advantaged compared to their male peers, all participants also reported experiences of differential treatment in their courses and group projects. While examples of outright sexism were relatively rare in these settings, experiences of implicit bias were pervasive. Within this theme, we identified three subthemes: "I don't think my education is any different," "Being underestimated constantly," and "You don't want to be seen as getting advantages." 5.1.1. "I Don't Think My Education is Any Different" Three participants in majors with more equal gender distributions tended to perceive and state that they had the same education and experiences as their male peers. Yet, these comments were almost always immediately followed up with examples of implicit bias, suggesting the pervasiveness of such experiences and participants' tendency to overlook or become accustomed to this dynamic:
In the classroom there's less females than there are males. But I don't think my education is any different than a male's education. I think sometimes boys will be boys and they're like "oh, and I mean you're not gonna want to do a manufacturing job. You're not gonna want to do that. That's more of a male's job." Obviously it's not. (Jessica)
Faith described that her experience was probably the "same exact" as the experiences of her male classmates, then immediately shared a story of a male classmate who was surprised to find out that she was an engineering major, despite their mutual enrollment in the same engineering class. Lexie shared a similar perspective, although she then shared a story where her gender identity received great attention from an engineer who visited her professional development class, implying that it's "not a normal sort of thing." While these three participants described feeling that their educational experiences were the same as those of male peers, immediate follow-up examples suggested that gender did influence participants' interactions in academic settings and that these perceptions of "same exact" experiences are contextualized in a setting where differential treatment was somewhat expected or common and, thus, overlooked. Neither Whitney nor Alisa, in the majors where gender was most skewed, made comments that fit this theme.
"Being Underestimated Constantly"
Interactions with male peers, particularly through group projects were some of the most common contexts for experiences of gendered dynamics in academia. Participants were often the only women in their groups and reported experiences of male teammates ignoring or challenging their contributions, placing far greater value on the opinions and work of other males, neglecting to communicate with them, and even making directly disparaging comments. Emily described, "I guess one thing that you have to deal with is being underestimated constantly." To counteract feeling underestimated, women shared instances of going above and beyond to support their contributions, a burden that was frustrating and demotivating. Alisa discussed a project where male peers erased her work without her consent, assuming it to be incorrect. After advocating for her contributions, her peers checked her work with their professor, restoring it only after the professor confirmed its accuracy. Alisa reflected, "It's incredibly frustrating that they won't believe you. We have to perform to a higher standard."
Several women noted that the tone of these interactions was often negative:
One time I was explaining to everyone how I thought this thing was, and then this guy stood up and he said, "I think you're right, but your reasoning is wrong" . . . Honestly, if it's another guy, he would be like, "Okay, it's fine" but if it's another girl, then he would try to be condescending about it. (Madu)
Kayla agreed that women were treated differently in these settings: "the first thing you hear always, if someone is unhappy with a female group member is, 'this girl in my group is a bitch.' And I don't think I've ever heard the male equivalent of that."
In addition to being underestimated or challenged, especially in the context of technical contributions, some women were left out or ignored entirely. Accustomed to contributing significantly to group work, Megan asked, "how do you deal with somebody that is doing too much work and not letting you participate, especially when you are being present and communicating?" For a group project where she was the only woman, Megan was left out of all communication of plans and progress on the technical parts of the project. When she addressed the issue with her teammates and no changes were made, Megan decided to leave the group: "I'll be damned if I'm going to be working on the poster and hadn't actually done any engineering."
Negative perceptions that male engineering students held about their female peers wore off on female students' interactions with one another as well. Alisa noticed herself judging female peers who were particularly feminine or who did not portray themselves as intellectual: "Sometimes the guys will be like, 'Oh, my gosh. She's such an airhead,' or something . . . . You start hating on other women for their choices." Alisa attempted to distance herself from negative gender stereotypes as a way to receive respect and to better fit in with male peers. Alisa did not like feeling judgmental toward other women, yet found this to be an unconscious defensive reaction to the dynamic. In a similar vein, Faith also encountered "a negative stereotype" derived from male peers that impacted perceptions and dynamics between female students: I had a girl tell me, "I thought you were going to be one of those of those girls that just hangs out with a bunch of guys and gets all their answers" . . . I've heard guys say that. "Oh, she hangs out with all guys. She gets all the answers from them."
Faith saw this competitive and demeaning stereotype to be "detrimental" to the overall image of women in the engineering college, and to peer dynamics between women and men alike.
"You Don't Want to Be Seen as Getting Advantages"
Even in the context of negative dynamics in academic settings, women also frequently mentioned gender-specific "advantages," including access to gender-based student organizations, unique networking opportunities, targeted campus resources, and perceived preferred access to applied experiences such as internships and research opportunities. While women tended to describe the availability of these resources and opportunities positively, they were often hesitant to engage for fear of being seen as "weak," or as though they were receiving extra benefits due solely to their gender.
Although the site institution offered multiple STEM organizations for women, only one participant, Alisa, was an active member. Notably, Alisa was the only participant who studied computer science, the most male-dominated department in the engineering college represented in our sample. Alisa described one experience she had while trying to recruit new members: I was doing recruiting . . . we had to talk to the students and then pass a sign-out sheet, and there was a group of girls sitting together and one of them wanted to sign up, but the other one was like, "No. don't do it." So, there's this like-it's just so frustrating 'cause it's really seen as like a sign of weakness or that they're giving something up because there is kind of a mentality that sometimes a girl only got the job because she's a girl. So, a lot of women feel like if you're in [a women's organization] then you get some sort of advantages . . . you don't want to be seen as getting advantages.
Faith, like most participants, was not formally affiliated with any women's STEM organizations but occasionally participated in women's engineering events, primarily to network with employers or to serve as an ambassador for prospective female students. She described:
I think my experience and what I've been exposed to and the opportunities that I have been exactly the same. Honestly even more because they do have a lot of women in engineering events . . . I have a lot of guy friends who are like, "Wait I can't come to that?" I'm like, "Sorry."
Despite most participants' comments about perceptions of advantages, one participant was actively involved in a professional organization related to her racial identity rather than her gender, and attributed this group to her decision to stay in engineering, both through college and into her first job. This participant did not mention any concerns related to perceptions of her participation in this organization, instead reporting a highly positive experience with her involvement in this group.
Beyond the presence of targeted campus organizations and events, women acknowledged that there was a general belief, especially among men, that women were at an advantage in the classroom and in getting jobs. Emily stated that men seemed to attribute women's successes to their gender: "Guys always complain about not getting things and girls getting them because we're girls. And it's like, 'no, I have better grades than you, so I'm sorry.'" Although the women in our sample had strong resumes with predominantly high GPAs and well-rounded engineering and extracurricular experiences, several participants mentioned that they too suspected that their gender, in addition to their accomplishments, might have helped them gain access to internships and jobs: "a lot of places are conscious of that sort of thing now and are trying to get women in. I think it's almost a -she hits a diversity check mark" (Megan).
Workplace Environments
While women described examples of bias in academic settings, experiences of outright sexism, including sexual harassment, were more prevalent in their accounts of internships and co-ops. Although participants were accustomed to being gender minorities in academic settings, their female identity was even rarer in the workplace. Participants were frequently one of few women in work environments, especially among engineers. With this skew, experiences of bias and sexism were common. Within this theme we identified three subthemes: "Oh, you're a girl," "There's a lot of sexism," and Benefits of "girl power." 5.2.1. "Oh, You're a Girl" Participants consistently noted the impact of their gender on first impressions in the workplace, where gender seemed to centrally define their identity in initial encounters and interactions with new colleagues. Gender-based first impressions with male colleagues were perceived as unwelcoming and accompanied by negative presumptions of participants' engineering competency. Not only was gender immediately noticed by coworkers, but often explicitly pointed out: "definitely whenever you walk into an internship as a girl they say something about it" (Emily). Emily described, "You walk in the factory and you obviously don't belong there, so they gawk at you and stuff." Jiwon also noticed this reaction to her gender, which contrasted her experience in school:
Sometimes when I go to industry, like when I go to a co-op or intern, people just made comments, says like, "Oh, you're a girl. You don't know that stuff. You can't-" Those little stuff bothered me, but at school, I never really experienced that.
Due to these judgments, participants were highly conscious of their actions and dress, often attempting to minimize their feminine image to reduce negative perceptions. Working at a computer networking company with very few women, Alisa paid close attention to her appearance: "There's this feeling sometimes that if you're an engineer, you can't dress pretty and you can't be interested in girly things because, like, god forbid, some guys might not take you seriously 'cause you're wearing a dress." At Kayla's internship experience at a chemical plant, female interns were asked to meet with the company's sole female manager:
She got the girl interns together and told us that some of our bosses that were men expressed an interest in her talking to us about our behaviors and who we interacted with and being careful about how we dressed and not wearing makeup to work. Kayla went on, describing the conversation: "she was like, 'There's no reason to wear makeup to work anyway, people are only going to catcall you when you walk from building to building for meetings.'" Instead of addressing sexist behaviors to provide an inclusive workplace, this organization made it clear that women should adapt to the male-dominated environment in their behavior and dress. Further, sexual harassment and other inappropriate behaviors were misattributed to female interns' dress and interactions, with no repercussions for perpetrators.
While participants' intentions in participating in internship experiences were to gain field experience and contribute to an organization's mission, women's work went far beyond these basic goals. In addition to performing the expected work, women bore the burden of mitigating negative perceptions and interactions to effectively navigate frequently unwelcoming cultures. To illustrate women's attempts to overcome negative first impressions and assumptions about their ability, Emily shared an anecdote about the moment where she gained credibility at her internship. Her office had received new chairs, and hers was the only one that had not been put together. Emily described putting the chair together herself, "It was literally like put it on here, screw this ... they thought that it was amazing." Emily described:
I think that they initially underestimate you and they respect you more even if I did the same thing as a boy . . . they think I accomplish more because I am inherently unable to do it because I'm a girl or something like that.
Women participants often entered male-dominated workplaces at a disadvantage, immediately faced with gender stereotypes and assumptions of inability that affected ongoing interactions. The burden of managing these perceptions while adjusting to new settings and responsibilities served as an extra barrier to establishing fit and credibility in these roles.
"There's a Lot of Sexism"
Despite attempting to fit in and prove themselves as engineers, participants often experienced and witnessed sexist and harassing comments and behaviors at their workplaces. Megan described hearing unprovoked comments about her appearance: "In my internship . . . one guy said, 'she's pretty enough, someone will marry her' . . . That was just the male environment." At her first internship, Kayla's boss openly berated two pregnant employees for the expected impact of their pregnancies on their work schedule. Sexual harassment claims were filed by one staff member and Kayla stopped interning at that organization due to the hostile environment. At her second internship, Kayla described that "hazing" new staff members was common; she was locked out of the only women's restroom in her building by male colleagues for the first week of work and was intentionally given wrong directions to meetings for the first month. When asked about the perceived role of her gender in the hazing, Kayla explained that these behaviors were "normal" for new employees and interns to experience, but that women were especially likely targets. Summing up her second internship, Kayla described, "There's a lot of sexism, and a lot of long hours." Notably, Kayla was the only participant who accepted a job outside of engineering, as she had instead searched for environments with a more equal gender balance. Unfortunately, participants often described experiences of sexually inappropriate behaviors. Emily's experience of being "gawked at" in a male-dominated work setting was mentioned by a few participants, especially within manufacturing and construction settings. Kayla shared that her coworkers would offer her rides between buildings at the large plant, "but then sometimes when you're in the car, they'll start making really awkward, uncomfortable comments." Sexist comments and behaviors were not only uncomfortable, but they also affected participants' ability to perform in their work environments. As Whitney shared:
It was a little weird because the guys make jokes and things like that. And even just on the construction site being a female, you get some comments here and there, and it's like, really? I'm just trying to do my job.
Benefits of "Girl Power"
In the relatively rare occasions where women were well-represented in engineering workplace settings, participants spoke positively about these situations. Jessica was the only participant to discuss an internship setting where there was an equal representation of males and females. This gender balance was important to her internship search and she ultimately accepted a full-time offer at the same company at the conclusion of the experience. Jessica shared that female interns "stuck together," discussing career goals and plans to balance work and have a family, while paying close attention to the company's treatment of women and their representation within leadership roles. Similarly, Whitney shared an experience with an engineering project team during her internship that was predominantly female, a rarity. Being a part of a group of women engineers allowed for conversation about the experience: "Having females to talk with and stuff like that, that was awesome. I remember one night after work, they invited me to get drinks and stuff like that ... we just kind of talked about females in the industry." Whitney contrasted this experience with her next project team in the same internship, an "opposite experience" where she was the only female engineer on site. As Whitney summed:
I think you benefit from seeing people who look like you around you, even if it's just a male or female. Because I walk into a room of females, I'm like, "Oh yeah, girl power." Like, "We in here, we doing it."
Discussion
The present study provides continued evidence of power disparities, as well as examples of implicit bias, sexism, and sexual harassment experienced by women engineering students in both academic and workplace settings. While a growing body of literature focuses on the experiences of female engineering students in academic or work settings, the present study is particularly novel in its deep examination of gender dynamics within two environments where undergraduate students are most likely to gain field-relevant knowledge and career experiences. Using a feminist lens to understand women's dual experiences of these environments, feminist standpoint theory allowed the placement of gender at the center of analysis to critically reflect on the ways in which power dynamics and male privilege were evident in these spaces.
Results support research that shows the existence of bias in both academic and workplace settings. In addition, our findings contribute to the larger body of literature by providing insights regarding these respective environments within the same sample, which offers a distinct opportunity for comparison. The present study is unique in its contribution to the understanding of women college students in the workplace, as the literature on women in engineering workplaces largely focuses on women who have completed their degrees and entered jobs in the field rather than the internship and co-op experiences of women students making critical decisions about their career interests and pathways. The heightened sexism experienced by women in work environments compared to academic environments is a critical finding with important implications for the persistence of women in engineering, both through college and into their careers.
During their collegiate years, students are often assessing their interests and abilities, trying new subjects and fields, exploring career options, and building a foundation of knowledge that will inform their career ideas and decisions after college. Better understanding the environments that shape these experiences is critical to increasing the retention and persistence of women engineers. The present research demonstrates that while experiences of gender bias are present for women in academic settings on college campuses, experiences of bias and sexism tend to be not only present, but further amplified in male-dominated workplace settings where students gain engineering field experiences through internships and co-ops. Findings show that women regularly enter and navigate uncomfortable, and sometimes hostile, engineering environments where their technical skills and accomplishments are overlooked and where their gender prominently affects first impressions and ongoing interactions. Further, women participants were frequent targets of biased, sexist, and sexually harassing behaviors and comments. Gender representation seemed to play an important role across these environments, the spaces least friendly to women were among the most male-dominated, whereas the most welcoming and supportive spaces for women were well-populated with other women.
With the growing emphasis on increasing the representation of women in STEM fields, more opportunities are available to support women's engagement in these settings now than ever before (Hughes 2015; Hyllegard et al. 2017 ; National Science Board 2016; Office of Science and Technology Policy 2016). However, despite the increased availability of programs and opportunities, significant cultural barriers remain. Despite reporting specific examples and regular occurrences of sexism and implicit bias in class settings and group interactions, some participants still perceived their academic experiences to be equal to those of male peers. This finding is consistent with research that suggests that such differentiation is perceived by women in male-dominated environments as natural or expected, particularly as some women adapt to manage stereotypes and to better fit in in an attempt to persist (Amon 2017; Buse et al. 2013; Fouad et al. 2016; Hewlett et al. 2008; McPherson 2017; Neumann et al. 2016; Powell and Sang 2015) . Alisa and Faith both described these adapting behaviors in their examples of female engineering students distancing themselves from other women and feminine stereotypes in order to gain acceptance. Therefore, instead of addressing the issues inherent in these perceptions and actions, the problematic cultural norms are both accepted and perpetuated.
The reported availability of "advantages" accessible to women engineering students further emphasizes the gap between structural and cultural acceptance. While participants were largely aware of campus resources available to women engineers and recognized these resources as supportive toward the growth and success of women in engineering, they tended to avoid them based on implicit cultural expectations. Participants described male peers expressing frustration at women's perceived advantages in obtaining internship and job opportunities as a result of access to exclusive resources and diversity-focused hiring. Because of this perception, most women carefully restricted their own engagement with these resources in fear of appearing less self-sufficient or capable than their peers in order to prove their engineering abilities over a more visible characteristic, their gender.
By nature of the sample members' persistence, high level of academic achievement and extracurricular involvement, or perhaps by the more balanced gender ratios in most of the participants' majors, participants in the present sample who were not involved in women's STEM organizations likely formed their own informal support systems (Hughes 2010 ). Alisa's description of recruiting efforts for her organization suggests that the stigmatization of women's STEM organizations detracts from women's participation in these groups and, as a result, their access to resources specifically designed to support their success. While many women may succeed without participating in these organizations and related programs that are found to provide a positive community s, greater self-efficacy, and a reinforced engineering identity, research consistently suggests the benefits of support systems, as well as the detrimental effects on persistence that a lack of support can have for women in STEM (Beyer 2014; Gayles and Ampaw 2016; Hughes 2010; Kezar and Holcombe 2017; Litzler and Young 2012; Marra et al. 2009; Neumann et al. 2016; Ro 2011) . Thus, the avoidance of available resources, particularly due to stigma, could be detrimental, especially for those who do not access, or who are unable to access, informal support on their own.
It should be noted that the intersection of race, gender, and engineering-related experiences are not explored in-depth in this article, as racial identity was not central to the present research question. However, one participant's experience in organizational affiliation based on racial identity warrants additional discussion related to this dynamic. As mentioned in the results, one of the women of color in our study participated in an engineering organization for students who shared her racial identity. This participant was involved in this organization without expressing any concern about the external perception of her involvement, first joining the group to "surround myself with like-minded people," and quickly ascending into leadership positions. She described this experience only in positive terms, attributing her involvement in this organization to her receipt of academic and moral support, her professional network, and to her decision to stay in engineering post-college.
Because this is only one participant's experience and because racial identity and the intersection of multiple identities were not explored deeply in the present study, it is difficult to assess why this participant viewed her experience of joining this organization without the concerns expressed by her peers regarding external perceptions and assumptions of merit or unfair advantage. Differential experiences could be attributed to the participant herself, the organization itself, or broader differences in cultural acceptance of participation in some types of identity-based STEM organization in comparison to others. At the site institution for this study, while 20% of engineering undergraduate students are women, only about 8% of all undergraduate engineering students are international, 7% are Asian American and 4% are African American. The significant underrepresentation of racial minorities could also contribute to the importance of certain identity-based communities, or acceptance for such organizations. This finding underscores the importance of intersectionality in understanding how individuals who hold more than one marginalized identity navigate oppressive environments (Crenshaw 1991) . Regardless of the explanation, the participant's positive experience suggests the benefits of identity-based professional and student organizations, including a supportive network of peers, alumni, and access to other professionals with shared identities and interests, as well as leadership and professional opportunities and the reinforcement of an engineering identity.
The self-mitigating behaviors of some participants restricting their engagement with certain resources is suggestive of the salience of gender identities for participants and related cultural barriers that are highly consistent with the pollution theory of discrimination (Goldin 2014) . Participants' peers and colleagues held negative assumptions about their skills and abilities on the basis of stereotypes, ignoring or overlooking women's technical abilities. Our sample was particularly high-achieving based on GPA, campus involvement, and both curricular and extracurricular engagement, yet their skills and merit were underestimated across settings, with accomplishments attributed primarily to the availability of gender-specific resources and perceived advantages. This perception led to exclusion from opportunities to build technical skills or knowledge in academic settings (e.g., Megan's exclusion from her group), and in workplace settings (e.g., Jiwon's account of colleagues who would not teach her). Thus, despite participants' structural access to environments that contained learning and skill-building opportunities, limitations were placed on their engagement and access to knowledge and networks. The perception that women did not possess the same engineering skills as their male peers led to limitations in access to technical training, providing unequal opportunities for growth and engagement-a self-perpetuating cycle with negative implications for women's engineering growth and career progression (Heilman 2012; Powell et al. 2011) .
Findings suggest that the workplaces where participants conducted internships were male-dominated spaces that were unsupportive of women at best, and hostile and discriminatory at worst. Women in these spaces often faced a paradoxical situation where they were expected to de-emphasize feminine appearances and behaviors, but were also criticized for behaving similarly to male colleagues (Powell et al. 2011) . Among participants, perceptions and expectations related to dress and appearance, especially as described by Alisa and Kayla, were an apparent manifestation of this dynamic. The implicit and explicit expectations of women to avoid appearing feminine and to monitor not only the content of their interactions, but also who they engaged with at all, demonstrates additional further biased cultural barriers (Amon 2017; Rhoton 2011) . Instead of workplace environments adjusting their cultures to welcome and support the growing diversity of their employees, women were expected to adjust their own behaviors to fit sexist cultural norms.
Despite efforts to adapt to these environments, de-emphasizing femininity, and striving towards displaying an engineering identity and a cultural fit, women in the present study were still subjected to sexism and sexual harassment. Whitney's comment about "just trying to do her job" in an environment where she was the target of sexually inappropriate comments is indicative of the powerless feeling that participants experienced in response to these dynamics. Notably, participants in internship positions faced not only the various biases that have been documented among full-time female engineers, but from a hierarchical standpoint, undergraduate students in temporary employment arrangements such as internships or co-ops often do not have the same benefits and protections of full-time employees, leaving these women with even less power than their full-time counterparts.
Implications for Practice
Existing research suggests a host of recommendations for creating more inclusive, supportive, and gender-balanced academic environments, including increasing the number of female faculty in engineering, providing opportunities for women's leadership and involvement in engineering departments, and building awareness of bias through training for faculty and students alike (Corbett and Hill 2015; Deemer 2015; Smith and Gayles 2017) . Given the continued underrepresentation of women in engineering and the prevalence of bias, systems designed to support women's representation and persistence, and to increase a broader awareness of equity issues in the field continue to be necessary. However, results from the present study suggest that even with the existence of these systems, cultural barriers remain, and women may be hesitant to use the resources available to them.
Consistent with feminist theory, the lack of understanding of the purpose and necessity of these organizations from men is a symptom of a larger problem of power dynamics in these social locations. This oppressive dynamic fails to recognize the historical and present-day challenges that women face in gaining equitable access to opportunities and advancement in fields like engineering. Thus, we recommend the continuation of services and organizations that serve to promote the retention and success of women in science and engineering fields. However, the overall culture regarding these organizations must be proactively addressed. Diversity-positive environments require involvement and commitment from top administrators, department leaders, as well as the backing of a unified campus community and a sustained diverse workforce (Anicha et al. 2017; Kezar and Holcombe 2017; Sax et al. 2017) . Understanding campus climate through the use of surveys and data through institutional research offices can help to identify current barriers and design effective interventions to counteract sexist behaviors and systemic injustices that contribute to the underrepresentation of women in these settings (Anicha et al. 2017) . A unified message from faculty members and administration regarding equity in educational and workplace settings is an important concept that should be better communicated and modeled by university leadership to promote broader support and demystify the purpose of such organizations across college campuses.
In the workplace, even more progress is needed to provide a supportive environment for women in engineering, especially for interns and other early-career engineers based on patterns of persistence (Kahn and Ginther 2015) . The most positive internship experiences described by our participants featured the presence of other females in the workplace, particularly in engineering roles. The presence of women engineers provided a comfortable space to discuss and explore identity, professional opportunities, and evaluate the company's environment and pathways for upward mobility. Companies hiring interns should think critically about the experiences of employees at their organizations and should strategize ways to provide access to supervisors and other informal and formal mentors representing a wide range of identities, including women and people of color. In the event that a company does not yet have this representation, employees and interns should be given resources and recommendations for connecting to local professional organizations in their field, and the time and support to do so.
In addition to serving as resources for other women, the increased presence of underrepresented identities in engineering companies and organizations is critical to building cultures that promote learning about other ways of being, increasing the number of diverse employees to reduce preconceptions and stereotypes. Proactive steps to increase the representation of women at all levels within engineering organizations can reduce biases that stem from ill-informed judgments that contribute to biased and sexist behaviors (Greenwald and Krieger 2006; Tatum 1997) . One way to increase the persistence and advancement of women is through targeted leadership development programs. Such programs should promote the exploration and building of engineering and leadership identities, as subtle forms of discrimination undermine the abilities of underrepresented groups to construct and internalize these identities. However, by reinforcing engineering and leadership identities, we can hope for greater self-efficacy, satisfaction, and persistence of women in these fields (Buse et al. 2013; Hatmaker 2013) .
In addition to providing support systems, it is also critical that organizational policies are reviewed and updated to protect the rights and experiences of all employees, including interns. In order to create more equal and supportive environments, companies must ensure that their policies, particularly on topics such as dress code and employee conduct, reflect changing workplace dynamics and that underrepresented groups and identities are protected from bias, discrimination, and sexual harassment. Company leadership should review and adjust their policies in collaboration with external consultants or internal experts in equal opportunity and diversity. Further, such policies, as well as employee resources, must be communicated by organizational leadership to supervisors and all staff members, including interns, as part of an orientation process, and in regular intervals. Regular communication and training will help to build a greater awareness of standards and expectations, as well as access to available resources.
Beyond the implications for and responsibilities of employers related to providing a safe and supportive work environment for employees and interns of diverse identities, colleges need to consider their role in this relationship. Although internships and co-ops were not required by the present institution, many participants secured these opportunities by using institutional resources and connections. While colleges with credit-bearing or mandated field experiences should have specific policies in place articulating their expectations to employers and companies in cooperative agreements, other programs or students may not have access to the same protections. All institutions that support the recruiting of their students through campus resources should establish policies and communicate expectations with employers regarding the hiring process, as well as the experience itself. Further, institutions must provide an opportunity for students to provide feedback about their field experiences with employers, perhaps through creating a centralized system or process through career services offices to collect and identify concerns and trends related to identity-based discrimination or harassment.
One of the primary benefits of having students in internship and co-op positions is their potential contributions to the workplace, including bringing in new perspectives and applying fresh technical training. Organizations should consider a variety of ways that students in these roles could have a voice in their companies, including displaying their skills. As women's gender identity tended to define new colleagues' impressions and assumptions of participants' abilities, companies may consider ways for interns to share their prior accomplishments and current skills with colleagues and supervisors when they are first introduced to their roles to build credibility earlier in their internships through presentations or other venues of communication. Further, at the conclusion of these experiences, companies may consider a way for students to share their work, perhaps in the form of a community lunch or showcase event to help students build their communication skills while reminding staff of their progress and value to the organization. Lastly, companies should provide ways for students to provide honest feedback about their experiences, whether through an evaluation or exit interview. Colleges that collect this feedback should also establish a mechanism for sharing anonymous data with employer partners.
Future Research
The findings from this study indicate several potential directions for further research and exploration. By nature of our original study's aims, the present sample is small and limited to women engineering students who have persisted in their majors throughout college, and who had received job offers four months ahead of their college graduation. Thus, the sample does not include women who may have switched majors out of engineering, who may not have had the same level of academic success and extracurricular engagement that contributed to early job searching and opportunities for the current sample, nor those planning to pursue graduate education following the completion of their bachelor's degree. Studying a larger sample of undergraduate women engineers who represent a wider range of engineering majors at various stages in their collegiate careers and those with a greater variety of post-college plans would help create a more nuanced understanding of the gender-related and overall experiences of these students on campus and in the workplace.
The complexity of the findings and existing research related to participation in women's student and professional organizations warrants additional examination. According to Hughes (2010) , women who do not participate in women's organizations but who do persist in STEM majors tend to find support systems elsewhere, as many of our participants did. In their interviews, many described the positive experiences and support gained from peers, faculty and staff members, colleagues, alumni, and other organizations. Further research investigating the nature of these support systems and how women build them, perhaps comparing those who do and do not participate in women's STEM organizations, could provide important insight into the benefit of these organizations, as well as provide guidance for future students seeking to find support. The stigma associated with women's STEM organizations should be challenged because it is clear from our findings that women value and thrive with support systems. The notion that social and cultural barriers restrict women from taking advantage of organized systems designed to bolster their success is unfortunate, particularly in the context of research showing the detrimental effects of a lack of support on women's persistence. Future research might therefore also explore ways to alleviate the stigmatization of support for women and other students of underrepresented identities in the interest of continued growth and persistence of these populations in engineering fields.
In addition, future research should further explore the intersectionality of women in engineering, particularly the multiple marginalized identities and systems of power experienced by women of color within STEM environments (Johnson 2011; Wijeyesinghe and Jones 2014) . While exploring the influence of multiple underrepresented identities was outside the scope of the present study, some findings, particularly the influence and perception of participating in identity-based student organizations, may vary in transferability by women's diverse identities and experiences. In addition to further exploring support systems and participation in gender-based organizations, future research can take a similar approach specifically with women of color. Those with multiple marginal identities are often excluded from research, resulting in a limited understanding of the ways in which their experiences may differ from individuals whose identities are better represented in research. In order to increase the representation of women in engineering and the creation of policies and practices that properly support all women in engineering, additional attention to these underrepresented populations is critical.
Lastly, studying workplace environments using methodologies such as ethnography, for example, is recommended to gain a deeper understanding of the culture and climate of these spaces. Internships, cooperative education, and other career-related experiences are becoming more common for college students and can have critical implications for students' persistence and goals, and further research will provide a greater understanding of these dynamics, as well as opportunities for growth and improvement.
Conclusions
Our findings illustrate the continued structural and sociocultural challenges in academic and workplace settings that negatively contribute to women's experiences in engineering. In academia, women experienced implicit bias in a variety of interactions and environments, especially from male peers in team projects where women's contributions were overlooked. Although specific campus organizations and networking opportunities were available for women in engineering, participants tended not to participate, in part to mitigate perceptions of advantages based on gender. In participant experiences within the workplace, gender bias, including sexism and sexual harassment, were amplified and the representation of women was more imbalanced. Participants faced immediate perceptual barriers based on their gender, were consistently underestimated, and frequently experienced inappropriate comments and behaviors from colleagues that made them uncomfortable and detracted from their ability to effectively fit in and receive maximal benefit from these experiences.
In both settings, power dynamics shaped the experiences of women in engineering. Women were expected to adapt to male-dominated, unfriendly, and, often, sexist environments in both academia and in the workplace. Consistent with feminist standpoint theory, featuring women's accounts of their respective experiences gives important insight into gender dynamics in two settings that are important to the retention of women into the engineering workforce, a goal that is not only critical for gender equity and opportunity, but is also for meeting national goals and needs. More work must be done within academic and workplace environments to increase awareness of these issues, decrease barriers for women and other underrepresented groups to these fields, and to proactively support their access, persistence, and success.
Author Contributions: Smith conceived the original case study and both authors conducted interviews and collected data. Gayles conceptualized the present study and both authors developed the study's research question. Smith led data analysis. Both authors contributed to writing and editing all sections of the paper.
Conflicts of Interest:
The authors declare no conflict of interest.
